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$VODQ$VNDURY$DUKXV8QLYHUVLW\'HQPDUN
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
-DQQLN'UHLHU8QLYHUVLWpGH/RUUDLQH)UDQFH
3DXO'XSO\V5REHUW%RVFK*PE+*HUPDQ\
%DUEDUD)LOD,16$5HQQHV,5,6$)UDQFH
6LPRQH)LVFKHU+EQHU.DUOVWDG8QLYHUVLW\6ZHGHQ
&KULVWLDQ*HKUPDQQ/XQG8QLYHUVLW\6(
&KULVWLDQ+DPPHU3RWVGDP8QLYHUVLW\'(
/XFFD+LUVFKL,QULD	/25,$)UDQFH
0DUWLQ-RKQV6$35HVHDUFK'(
(ULVD.DUDILOL,PSHULDO&ROOHJH8.
6RNUDWLV..DWVLNDV1RUZHJLDQ8QLYHUVLW\RI6FLHQFH	7HFKQRORJ\12
5REHUW.QQHPDQ&,63$6DDUODQG8QLYHUVLW\'(
,ODULD0DWWHXFFL&15,WDO\
&KULV1RYDNRYLF8QLYHUVLW\RI%LUPLQJKDP8.
'DYLG1RZDN&156	/LOOH8QLYHUVLW\)5
(OL]DEHWK4XDJOLD5R\DO+ROORZD\8.
$OHMDQGUR5XVVR&KDOPHUV6ZHGHQ
5HQp5\GKRI+DQVHQ$DOERUJ8QLYHUVLW\'HQPDUN
6HEDVWLDQ6FKLQ]HO0XHQVWHU8QLYHUVLW\RI$SSOLHG6FLHQFHV'(
+HOHQ7UHKDUQH8QLYHUVLW\RI6XUUH\8.
0HODQLH9RONDPHU.,7*HUPDQ\
5XR\X:DQJ$UL]RQD6WDWH8QLYHUVLW\86
7KLV\HDUZHUHFHLYHGVXEPLVVLRQVDVXVXDOIURPYLUWXDOO\HYHU\ZKHUHLQWKHZRUOG7KHUHYLHZSURFHVVZKLFKDOVRLQYROYHGD
QXPEHURITXDOLILHGGHOHJDWHVZDVGRXEOHEOLQGLQWKHVHQVHWKDWWKHSDSHUDXWKRUVZHUHNHSWDQRQ\PRXVIURPWKHUHYLHZHUV(DFK
SDSHUUHFHLYHGDWOHDVWUHYLHZVDQGDOOSDSHUVDQGUHYLHZVZHUHXOWLPDWHO\GLVFXVVHGLQGHSWKE\WKHHQWLUH3URJUDP&RPPLWWHH$VD
UHVXOWRIWKLVVFLHQWLILFDOO\WKULOOLQJSURFHVVSDSHUVZHUHPDUNHGHLWKHUIRUDFFHSWDQFHRUIRUUHMHFWLRQ,QWKHHQGRQO\SDSHUVZHUH
DFFHSWHG:HDUH WKHUHIRUHFRQILGHQWRI WKHKLJKTXDOLW\RI WKHSXEOLVKHGPDWHULDODQGUHPDLQ LQGHEWHG WR WKHUHYLHZHUV IRU WKHLU
WKRURXJKZRUN
+HUHLVWKLVHGLWLRQ
VSURJUDPPH
x 2OLYLHU DQG +DQ SURSRVH D QHZ GHVLJQ RI EHKDYLRUEDVHG PDOZDUH VLJQDWXUH ZKLFK DUH UHVLVWDQW DJDLQVW EHKDYLRUDO
WUDQVIRUPDWLRQDQGSURYLGHLQWHUSUHWDEOHLQIRUPDWLRQDERXWWKHGHFLVLRQRIFODVVLILFDWLRQWDVNV
x .RFNHWDOZRUNFRQFHUQVZLWKWHVWLQJZHEDSSOLFDWLRQVDJDLQVWUDFHFRQGLWLRQVWKDWFDQKDYHGUDPDWLFVHFXULW\LPSOLFDWLRQV
7KHXQGHUO\LQJLGHDFRQVLVWVLQFRPELQLQJUDFHFRQGLWLRQGHWHFWLRQZLWKG\QDPLFWHVWLQJWKHIRUPHUJHQHUDWLQJUDFHFRQGLWLRQ
FDQGLGDWHVDQGWKHODWWHUPLQLPL]LQJWKHQXPEHURIIDOVHSRVLWLYHV7KHHYDOXDWLRQVKRZVDUHGXFWLRQRIFDQGLGDWHVDQGVRPH
QHZUDFHFRQGLWLRQVZLWKVHFXULW\LPSOLFDWLRQV
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x ;XHWDOSUHVHQWQRYHODWWDFNVWRHYDGH0DFKLQH/HDUQLQJEDVHGFODVVLILHUVWKDWFRQVLGHUWKHZKROHFDOOJUDSKRIDQDSS7KH
DXWKRUVFUDIWDGYHUVDULDODSSVEDVHGRQWZRDSSURDFKHVDQGHYDOXDWHWKHVHDSSURDFKHVRQDVHWRIPDOZDUHDSSV7KHZKLWH
ER[DSSURDFKDFKLHYHVPRUHWKDQHYDVLRQZKHUHWKH\NQRZWKHH[DFWFRQILJXUDWLRQRIWKH0DFKLQH/HDUQLQJPRGHO
x %RUWRODPHRWWL HW DO LQWURGXFHV +HDG3ULQW D WRRO WKDW GHWHFWV PDOLFLRXV DSSOLFDWLRQV LQ QHWZRUN WUDIILF IURP KHDGHU
VHTXHQFHV7KHDXWKRUVHYDOXDWH+HDG3ULQWXVLQJVHYHUDOGDWDEDVHVRIEHQLJQDQGPDOLFLRXVQHWZRUNWUDIILFDQGFRPSDUH
+HDG3ULQW¶VSHUIRUPDQFHZLWK'(&$17H57KHUHVXOWVVKRZWKDW+HDG3ULQWSHUIRUPVEHWWHUDWGHWHFWLQJPDOLFLRXVDFWLYLW\
ZLWKIHZHUIDOVHDOHUWV
x )XFKVHWDODQDO\VHWKHVHFXULW\UHTXLUHPHQWVIRUVHFXUHSURYLVLRQLQJVWRUDJHDQGXVDJHRIFUHGHQWLDOVLQDQHOHFWULFYHKLFOH
(9 DQGSURSRVHVD VHFXULW\DUFKLWHFWXUH IRU(9
V FKDUJLQJDQGELOOLQJ VHUYLFHVJXDUDQWHHLQJ WKHVH UHTXLUHPHQWV7KH
SURSRVHGVROXWLRQLVFRPSOLDQWZLWK,62DQGEDFNZDUGFRPSDWLEOHIRUFRPSRQHQWVWKDWGRQRWVXSSRUWWKHSURSRVHG
DUFKLWHFWXUH7KH\DGYDQFHDQLPSOHPHQWDWLRQDQGHYDOXDWLRQRIDSURRIRIFRQFHSW
x /RFKHWDODGGUHVVWKHSUREOHPRILPSURYLQJSHUIRUPDQFHRIWDLQWDQDO\VLVIRU-DYDSURJUDPVZULWWHQXVLQJWKH-DYD(($3,
)RUWKLVSXUSRVHWKH\SUHVHQWDWRROFDOOHG-XWXUQDZKLFKSHUIRUPVWDLQWDQDO\VLVRIVWULQJYDOXHVLQWKHSURJUDP8QOLNHSULRU
WDLQWDQDO\VLVWRROV-XWXUQDXWLOL]HVSURJUDPVOLFLQJWRLGHQWLI\SDUWVRIWKHSURJUDPZKHUHWDLQWDQDO\VLVLVDFWXDOO\QHHGHGDQG
KHQFHUHGXFHVSHUIRUPDQFHRYHUKHDGRIWDLQWWUDFNLQJGXULQJH[HFXWLRQRIWKHSURJUDP
x 6DIDU]DGHKHWDOSUHVHQW+$/5'DWHFKQLTXHIRUV\QWKHVL]LQJLQIRUPDWLRQFRQWDLQHGZLWKLQORJVIURPGLVSDUDWHVRXUFHVLQWR
DVLQJOHFOHDUWLPHOLQHGHVFULELQJDQDWWDFNDJDLQVWDQHWZRUN7KHLUWHFKQLTXHHQDEOHVRQHWRFRUUHODWHHQWULHVDFURVVORJVWKDW
ZRXOGRWKHUZLVHDSSHDUXQUHODWHG7KHDXWKRUVGHPRQVWUDWHWKHIHDVLELOLW\RI+$/5'XVLQJDUXQQLQJQHWZRUNLQWUXVLRQ
H[DPSOHDQGHYDOXDWHLWXVLQJDIXUWKHUVLPLODUDWWDFNV7KHLUWHFKQLTXHLVDEOHWRFURVVFRUUHODWHORJHQWULHVZLWKDKLJK
GHJUHHRISUHFLVLRQUHFDOODQGDFFXUDF\
x $EGHOPDZJRRG HW DO SUHVHQW DPHWKRG RI SURWHFWLQJ WKH NHUQHO RI D 9LUWXDO0DFKLQH$WWDFNV DJDLQVW WKH NHUQHO DUH
QRWRULRXVO\KDUGKRZHYHUWKHPHWKRGSUHVHQWHGE\WKHDXWKRUVZRUNVE\PDUNLQJSDUWVRIWKHNHUQHODVUHDGRQO\DQG
EXLOGLQJWKHPDFKLQHU\QHHGHGIRUDK\SHUYLVRUWRHQIRUFHWKLV7KLVPDNHVDWWDFNVEDVHGRQPDOZDUHFKDLQLQJFHUWDLQSDUWVRI
WKHNHUQHOFRGHLPSRVVLEOH
x 'HPHWULRHWDODGYDQFH:$)$0R/(DWRROWKDWGHIHDWVWKHDELOLW\RIZHEDSSOLFDWLRQILUHZDOOV:$)VWRGHWHFW64/
LQMHFWLRQDWWDFNV/HYHUDJLQJWKHIDFWWKDWVHPDQWLFDOO\HTXLYDOHQW64/VWDWHPHQWVDUHRIWHQTXLWHGLIIHUHQWV\QWDFWLFDOO\WKH
DXWKRUVSURSRVHDVHWRIPXWDWLRQRSHUDWRUVWKDWSURJUHVVLYHO\WUDQVIRUPDFRPPRQPDOLFLRXV64/LQMHFWLRQVWULQJLQWRDQ
HTXDOO\PDOLFLRXVVWULQJWKDWLVXQGHWHFWHGE\VWDWHRIWKHDUW:$)V
x 0F'RQDOGHWDOSURSRVHDQDSSURDFKIRUSRO\PRUSKLFFLUFXLWUHSODFHPHQWEDVHGRQUDQGRPERROHDQORJLFH[SDQVLRQ7KH
ZRUNDGGUHVVHV,3WKHIWZKLFKLVDVHULRXVSUREOHPLQWKHLQGXVWULDOFRQWH[W7KHXQGHUO\LQJLGHDLVWRGHULYHDQHIILFLHQW
PHWKRGRIH[SDQGLQJFLUFXLWVWRDJLYHQWDUJHWVL]HLQRUGHUWRPDNHUHYHUVHHQJLQHHULQJPRUHGLIILFXOW7KLVLVGRQHE\
FRQYHUWLQJLWWRD%RROHDQIRUPXODDQGDSSO\LQJDVHWRIH[SDQVLRQUXOHVXQWLODWDUJHWVL]HRUDIL[HGQXPEHURIH[SDQVLRQ
VWHSVZDVUHDFKHG
$ERXWWKHWUDFNFKDLUV
*LDPSDROR%HOODLV$VVRFLDWH3URIHVVRUDWWKH8QLYHUVLW\RI&DWDQLDGRLQJWHDFKLQJDQGUHVHDUFKLQ&RPSXWHU6HFXULW\DQG)RUPDO
0HWKRGV+HKDVFKDLUHGWKH&RPSXWHU6HFXULW\WUDFNDW$&06$&VLQFHLWVLQFHSWLRQ$IWHUKLV3K'IURP&DPEULGJH8QLYHUVLW\KH
ZDVDUHVHDUFKDVVRFLDWHDW780XQLFK&DPEULGJH8QLYHUVLW\DQGDVHQLRUUHVHDUFKHUDW6$35HVHDUFK)UDQFH+HKDVUHFHQWO\EHHQ
GHYHORSLQJIRUPDODSSURDFKHVDQGPHWKRGRORJLHVWRVWXG\LQJWKHVHFXULW\SUREOHPDVDVRFLRWHFKQLFDOLQWHUGLVFLSOLQDU\RQH
5RVDULR*LXVWROLVLLV$VVLVWDQW3URIHVVRUDWWKH,78QLYHUVLW\RI&RSHQKDJHQ+LVUHVHDUFKLQWHUHVWVFRYHUPDQ\DVSHFWVRIFRPSXWHU
VHFXULW\LQFOXGLQJDXWRPDWHGDQDO\VLVRIFU\SWRJUDSKLFSURWRFROVLQWKHV\PEROLFPRGHODFFRXQWDELOLW\QRWLRQVLQVHFXULW\SURWRFROVDQG
F\EHUVRFLDOVHFXULW\DVSHFWVRIUHDOZRUOGV\VWHPV%HIRUHMRLQLQJWKHVHFXULW\JURXSDW,785RVDULRZDVDSRVWGRFDW6,&65,6(DQGD
PHPEHURIWKHVHFXULW\ODELQ/XQG6ZHGHQ+HUHFHLYHGKLV3K'IURPWKH8QLYHUVLW\RI/X[HPERXUJZKHUHKHPDLQO\ZRUNHGLQWKH
GHVLJQDQGDQDO\VLVRIVHFXUHH[DPSURWRFROV
1667
